Abstract Little is known about the adaptive process and experiences of parents raising a child with an undiagnosed medical condition. The present study aims to assess how uncertainty, hope, social support, and coping efficacy contributes to adaptation among parents of children with an undiagnosed medical condition. Sixty-two parents of child affected by an undiagnosed medical condition for at least two years completed an electronically self-administered survey. Descriptive analysis suggested parents in this population had significantly lower adaptation scores when compared to other parents of children with undiagnosed medical conditions, and parents of children with a diagnosed intellectual and/or physical disability. Similarly, parents in this population had significantly lower hope, perceived social support and coping efficacy when compared to parents of children with a diagnosed medical condition. Multiple linear regression was used to identify relationships between independent variables and domains of adaptation. Positive stress response was negatively associated with emotional support (B = −0.045, p ≤ 0.05), and positively associated with coping efficacy (B = 0.009, p ≤ 0.05). Adaptive self-esteem was negatively associated with uncertainty towards one's social support (B = −0.248, p ≤ 0.05), and positively associated with coping efficacy (B = 0.007, p ≤ 0.05). Adaptive social integration was negatively associated with uncertainty towards one's social support (B-0.273, p ≤ 0.05), and positively associated with uncertainty towards child's health (B = 0.323, p ≤ 0.001), and affectionate support (B = 0.110, p ≤ 0.001). Finally, adaptive spiritual wellbeing was negatively associated with uncertainty towards one's family (B = −0.221, p ≤ 0.05). Findings from this study have highlighted the areas where parents believed additional support was required, and provided insight into factors that contribute to parental adaptation.
Introduction
Collectively rare diseases account for 6-10% of human disease, this equates to approximately 2 million people in Australia and 25 million people in the United States (Guillem et al. 2008; Kirby 2012; Zurynski et al. 2008) . Despite advances in genomic medicine and technology, many individuals affected with rare diseases remain undiagnosed for many years and some never receive a diagnosis. For parents who do not have a diagnosis for their child's medical condition, the uncertainty surrounding the lack of a diagnosis permeates many aspects of their lives, leaving parents with limited treatment options and an uncertain future (Graungaard and Skov 2007; Lewis et al. 2010; Rosenthal et al. 2001) . Parents have reported a number of practical and psychosocial benefits to a diagnosis for their child's illness including: providing direction and clarification over their child's treatment needs, clarity over prognosis, a label to which describe their child's condition, estimating recurrence risks, acceptance by others, and access to established support networks (Carmichael et al. 2014; Graungaard and Skov 2007; Kerr and Haas 2014; Lewis et al. 2010; Makela et al. 2009; Rosenthal et al. 2001 ).
Mishel's Uncertainty in Illness Theory defines uncertainty as Bthe inability to structure the meaning of illness related events^ (Mishel 1988) . This occurs when an individual is unable to assign definite values to objects and events, or is unable to accurately predict outcomes due to a lack of sufficient cues. Research has identified uncertainty as a major psychological stressor for patients and their families. For parents, consequences of uncertainty in a child's illness includes: psychological distress and anxiety, depression, and cognitive disturbances, all of which have significant health costs (Jessop and Stein 1985; Stewart and Mishel 2000; Tackett et al. 2016 ).
Lazarus and Folkman's Transactional Model of Stress and Coping (TMSC) (Lazarus and Folkman 1984 ) provides a conceptual framework for understanding the process of adapting to stressful life events such as an undiagnosed condition (Lazarus and Folkman 1987; Lazarus and Folkman 1984) . When faced with a stressor, such as parenting a child with an undiagnosed medical condition, the individual evaluates the personal significance of the event to determine whether it is a threat or opportunity (primary appraisal), as well as evaluating what can be done about the situation (secondary appraisal). Together these appraisals influence coping which mediates the relationship between appraisals and adaptation. The TMSC predicts that effective coping leads to adaptation over time, with greater adaptation associated with psychological well-being (Folkman and Greer 2000; Lazarus and Folkman 1987) . Adaptation to a chronic illness or disability is a multidimensional and dynamic process that represents the long-term outcome of a health threat (Biesecker and Erby 2008) . Madeo et al. (2012) investigated factors that influence the uncertainty parents experience related to their child's undiagnosed condition. Results indicate that parents with higher levels of uncertainty more often report lower perceptions of control, less optimism, and greater severity in their child's condition. The investigators hypothesized that these parents may use less effective coping strategies and subsequently have lower adaptation to their child's condition. More recently, results from a study of mothers of children with developmental and intellectual disabilities identified an increase in mothers' quality of life following diagnostic clarification, providing further insight into the impact of uncertainty on maternal well-being (Lingen et al. 2016) .
Hope has been suggested as a secondary appraisal that is likely to affect parental adaptation (Truitt et al. 2012) . Snyder et al. (1991) define hope as a goal driven behavior, derived by a sense of successful agency (perception that one can achieve their goals) and pathways (planning ways to meet one's goals). Snyder and colleagues hypothesized that individuals with greater hope will not only formulate plans they are confident about, but also have alternative methods of achieving their goals, having the flexibility to alter their plans if necessary. Previous research identified hope to be positively associated with greater quality of life, life satisfaction, and psychological well-being (Bailey et al. 2007; Folkman and Greer 2000) . Caregivers of children with Down syndrome and autism have described feeling hopeful following the initial period of distress, and emphasized the importance of redefining goals after the perceived loss of the desired healthy child (King et al. 2006; Poehlmann et al. 2005; Truitt et al. 2012) . Further analyses identified a high correlation among hope, uncertainty, and adaptation in caregivers of children with Down syndrome (Truitt et al. 2012) . Truitt et al. found that individuals who had greater uncertainty reported less hope and lower adaptation, suggesting hope is an important factor in adapting to the uncertainty related to a child's condition.
Social support is widely recognized as an important adaptive resource for parents of children with disabilities and chronic illness, with parents who report lower levels of support having higher levels of psychological distress (Bromley et al. 2004; Patterson et al. 1997; Sloper and Turner 1992) . However, for parents of children with an undiagnosed medical condition, accessing appropriate support is often challenging as the absence of a diagnosis precludes them from identifying appropriate services. Parents have expressed frustration over difficulties accessing social support, with many believing it would be more accessible if their child had a diagnosis (Lewis et al. 2010; Rosenthal et al. 2001) .
Coping efficacy, also known as coping self-efficacy, is defined as one's perceived ability to successfully cope with a given situation (Bandura 1997) . Research has demonstrated that high levels of coping efficacy can enhance personal accomplishments and adaptation, as individuals with higher perceived coping efficacy approach difficult tasks as challenges to be mastered, rather than threats to be avoided (Cudré-Mauroux 2011) . Previous research has identified four sources of influence in ones coping efficacy: mastery experiences (previous experiences), vicarious experiences (seeing others similar to oneself succeed), positive social persuasions, and psychological state (Bandura 1997) . Although coping efficacy has not been assessed in parents of children with undiagnosed medical condition, research in other populations suggests that higher coping efficacy is likely to be associated with greater parental adaptation.
Currently, there is limited research exploring the experience of parents raising a child with an undiagnosed medical condition. This study aims to assess the relationships among uncertainty, hope, social support, and coping efficacy to adaptation as informed by the TMSC (Lazarus and Folkman 1984) .
We hypothesize that i) greater adaptation is associated with increased hope, social support and coping efficacy; and ii) increased uncertainty is associated with lower adaptation.
Methods

Participants
Individuals were eligible to participate if they were 18 years of age or older and the parent (biological or adoptive) of a child or children affected by an undiagnosed medical condition. An undiagnosed medical condition was defined as including two or more abnormalities that appeared to be genetic in nature for which an underlying cause or diagnosis had not been identified.
The study was approved by the Griffith University Human Research Ethics Committee (BPS/16/12/HREC).
Participants were recruited via advocacy and patient support groups, online message boards and parent blogs. Groups were identified through online searches using keywords such as Bundiagnosed^, Bno diagnosis^, and Bsyndrome without a name^. Online message boards and blogs were reviewed for their appropriateness before information about the study was posted. Participants were recruited from groups based in Australia, New Zealand and the United Kingdom. Eligible participants were invited to complete a de-identified online survey. Recruitment occurred between June 2013 and December 2013.
Instruments
Demographic Characteristics
Participants reported their age, sex, relationship status, total number of children, and total number of children with an undiagnosed medical condition. Additionally, data was collected on the child's age, order of birth for undiagnosed child, and age the parent's first noticed their child had a health problem (prenatally, at birth, less than 5 years, 6 or older). Participants also provided a brief summary of their child's health problems.
Parental Adaptation
BThe 20-item Psychological Adaptation Scale (PAS) measures four constructs of adaptation: self-esteem, positive stress response, social integration and spiritual/existential wellbeing (Biesecker et al. 2013) . Participants rate their level of agreement with each item on a five point scale from 1 (strongly disagree) to 5 (strongly agree). For example, BBeing a parent of a child with an undiagnosed medical condition has….B helped me accept the way things work out^(positive stress response), Bhelped me learn to handle difficult time^(selfesteem), Bhelped me know who I can count on in times of trouble^(social integration), and helped me learn my life is more meaningful^(spiritual wellbeing). Further information on the development of the scale can be found in the original scale publication (Biesecker et al. 2013) . The score for each subscale and total scale are the mean response to each item, yielding scores from one to five, with higher scores indication greater adaptation. The PAS has been used to measure parental adaptation in a number of settings, including parents of children with Down syndrome (Truitt et al. 2012) , muscular dystrophy (Peay et al. 2016) , Rett syndrome (Lamb et al. 2016) , and undiagnosed medical conditions (Madeo, A. C., Bernhardt, B. A., & Biesecker, B. (Unpublished Manuscript) . Parental Adaptation to an Undiagnosed Medical Condition in their Child). The mean adaptation score for these studies has ranged from 3.5 to 4.23. In this population the Cronbach's alpha was 0.92.Û ncertainty Parent's uncertainty was measured using the novel Parental Uncertainty about a Child's Health scale (PUCHs). The 22 item scale was developed based on the findings from a literature review and prior research (Madeo et al. 2012) . The PUCHs measures four dimensions of uncertainty among parents of children with undiagnosed medical conditions: child, reproductive, family and social. The PUCHs was designed to deconstruct the dimensions of health-related uncertainty and weight the dimensions by importance. Participants are asked to rate the degree to which they agree with each item from one (strongly agree) to five (strongly disagree), for example: Bnot having a diagnosis for my child's limitations leaves me^… Bnot knowing how to think about my child's condition^; Bunsure where to go for treatment for my child's condition^; and Blacking information to make decisions about having more children^. Participants then rank the importance of each item from one (not important) to five (very important). The final score is calculated by weighing the uncertainty items by their importance and then diving by the sum of the importance items. Scores range from one to five with higher scores indicating higher levels of uncertainty. In this population the Cronbach's alpha for the PUCHs was 0.90.
Hope
The 12-item Adult Hope Scale (AHS), which is based on Snyder's cognitive model of hope, assesses two domains of hope: agency and pathway thinking (Snyder et al. 1991) .
Participants are asked to respond to each item on an eight point scale ranging from one (definitely false) to eight (definitely true). The subscale and total scale are scored by calculating the mean response for each item, with higher scores indicating greater levels of hope. The Cronbach's alpha as measured in this population was 0.89.
Social Support
The Medical Outcome Study-Social Support Scale (MOS-SSS) is a 19-item scale that assesses four dimensions of social support: emotional (expression of feelings, guidance or advice), tangible (provision of material aid or assistance), affectionate (expression of love and affection) and positive social interaction (availability of other people whom to do fun things with) (Sherbourne and Stewart 1991) . The score for each subscale is determined by summing the relevant items, and a total score calculated by summing all items. The total scores range from 19 to 95, with higher scores indicating greater levels social support. In this population the Cronbach's alpha was 0.96. In addition to the MOS-SSS scale participants were also asked rate the level of support they had received while caring for a child with an undiagnosed medical condition from 1 (no support), 2 (some support), and 3 (well supported).
Coping-Efficacy
The Coping Self-Efficacy scale (CSE) was developed to measure confidence in one's ability to cope with challenges or threats (Chesney et al. 2006) . In this 26-item scale participants are asked: Bwhen things aren't going well for you, how certain are you that you can...^. Participants then rate the extent to which they believe they could perform the behaviors from 0 (cannot do at all), 5 (moderately certain can do) to 10 (certainly can do). A total score for coping efficacy is calculated by summing all scale items. Scores range from 26 to 260, with higher scores indicating higher levels of coping efficacy. The Cronbach's alpha as measured in this population for the CSE was 0.94.
Importance of Diagnosis
Respondents were asked to rate how important it was for them to have a diagnosis for their child's medical condition from 1 (not important at all) to 5 (very important).
Open Ended Questions
To better understand participants' support needs, open-ended questions were included in the questionnaire. Participants were asked: Bplease describe the support you have received while raising a child with an undiagnosed medical condition^, Bare there any areas you feel additional support was needed^, and Bwho has been your greatest source of support^. Participants also had the opportunity to provide additional comments at the end of the survey if they wished.
Data Analysis
Quantitative Analysis
Statistical analysis was conducted using Statistical Package for the Social Sciences 23.0 (SPSS). Each scale was scored according to published instructions. The primary outcome was adaptation to being a parent of child with an undiagnosed medical condition. The relationship status and importance of diagnosis variables that were initially categorical were subsequently dichotomized due to the disproportionate distribution across the categories. The variables were dichotomized as follows: relationship status (committed relationship vs not in a committed relationship), and importance of diagnosis (important vs not important). The remaining demographic variables (respondent's age, total number of children, age parent first suspected a medical condition, and birth order for eldest undiagnosed child) were kept in their original categorical values. Additionally, because almost all respondents were female (53/54), and had one undiagnosed child (51/54), gender and number of undiagnosed children were excluded from the analysis.
The key independent variables (uncertainty, hope, social support and coping efficacy) remained as continuous variables in the analyses. Bivariate relationships between all domains of adaptation and each variable were analyzed using Pearson's correlation or ANOVA as appropriate, with p < 0.05 considered as significant.
Multiple linear regression was performed to determine the strength of relationship between the independent variables and domains of adaptation. Variables were included in this model if they had a significant bivariate relationship to a domain of adaptation at p ≤ 0.2. The regression model was constructed by entering variables and then using backwards elimination with p ≤ 0.05 as the cut-off for inclusion in the model.
In order to maximize the amount of data in each analysis, partially completed surveys were used in the analysis. Requirements were set for each quantitative measure so that at least 75% of each scale was completed, with the exact cut-off depended on the number of questions. Missing data were imputed once this cut-off was met. If a participant filled out only certain scales and met the completion requirements for those scales, the data were included in the appropriate analysis.
Qualitative Analysis
Responses to the open ended questions were managed using NVivo 10. A preliminary code book was developed based on previous research (Lewis et al. 2010; Madeo et al. 2012; Rosenthal et al. 2001) and early responses to the survey. The original codebook included the following themes: support need, uncertainty, and self-care. The data was coded by the first author (TY) and reviewed by all authors. Two emerging codes, communicating with others, and experience with health care professional, were added as appropriate codes were not identified. One of the original themes (uncertainty) was removed as no data was identified for this. Through this analysis a final codebook was developed. Participant's responses were generally short and covered a limited range of topics. The literal nature of the responses precluded the need for a second coder.
Results
Participants
Out of the 108 individuals who started the survey, two indicated they were ineligible, two indicated s/he was eligible but the response to an open ended question indicated otherwise, and 42 indicated they were eligible but completed none of the survey. Thus responses from 62 participants were included in the final analysis. Of these, only 53 completed the entire questionnaire.
Participants' Characteristics Table 1 shows the sociodemographic data on the sample. Participants were primarily female (52/53), aged between 30 to 49 years (41/53), with two children (24/53) and were in a committed relationship (45/53). Participants' undiagnosed children were primarily aged five years or less (21/53). Only two participants had two or more children with an undiagnosed medical condition.
The vast majority of participants (45/53) described their child as having intellectual and physical symptoms, primarily global developmental delay, severe intellectual disabilities, multiple congenital anomalies and various physical symptoms. Some participants (4/53) described their child as having physical symptoms only; these parents described multisystemic symptoms affecting cardiac, respiratory and immunological systems. Additionally, some of participants (4/53) described the presence of an undiagnosed neurological degenerative disease.
Descriptive Results
The distributions of responses to the psychological variables are shown in Table 2 . With the exception of the PUCHs, all measured used in this study have been previously reported in similar populations. Results from a one sample t-test comparing the mean adaptation, hope, social support and coping efficacy scores with those from parents of children with a diagnosed or undiagnosed medical condition are shown in Table 3 .
When asked to rate how important a diagnosis for their child's medical condition was for them, the majority of respondents (44/54) regarded a diagnosis as important or very important. Only 11.1% of respondents (6/54) felt a diagnosis was not important for them and 7.5% (4/54) were unsure. Additionally, when asked what level of support received while caring for their child, 32% (17/53) of respondents felt they had received no support, 54% (29/53) felt they had received some support and 13% (7/10) felt they had been well supported.
Bivariate Analyses
Analysis of Pearson's correlation coefficients identified significant associations between independent variables and domains of adaptation (see Table 4 ). Positive stress response was negatively correlated with emotional (p = 0.041) and tangible support (p = 0.003). Higher adaptive self-esteem was correlated with greater hope agency (p = 0.038) and coping efficacy (p = 0.006), and lower family (p = 0.025) and social uncertainty (p = 0.004). Adaptive social integration was positively correlated with two domains of social support, emotional (p = 0.029), and affectionate (p = 0.002), and positively correlated with child uncertainty (p = 0.029). A significant negative correlation between adaptive spiritual well-being and family uncertainty was also detected (p = 0.017). Only one demographic variable, relationship status (p = 0.048), had a significant relationship to a domain of adaptation, spiritual wellbeing. The remaining demographic variables, had a significance value of p < 0.2 and therefore not included in further multivariate analysis.
We found a statistically significant association between the two independent variables of hope and uncertainty. Child uncertainty was significantly associated with both domains of hope agency (p < 0.001) and pathway (p > 0.001). Similarly, the family domain of uncertainty was strongly associated with both domains of hope (p = 0.002), and pathway (p = 0.002). Finally a weak association between social uncertainty and the agency domain of hope was also identified (p = 0.051).
Multivariate Regression Analyses
Positive Stress Response
In this population individuals with less emotional support and higher coping efficacy, reported significantly greater positive stress response (Table 5 ). Together these two variables explained 20% of the total variance in positive stress response (adjusted R 2 ). Multicollinearity was not identified in this analysis between coping efficacy and positive stress response (VIF = 1.077, tolerance = 0.929) (Menard 1995; Myers 1990 ).
Adaptive Self-Esteem
Individuals who had greater uncertainty in their social support and lower levels of coping efficacy reported lower adaptive self-esteem (Table 5 ). Together these two variables explained 21% of variance in adaptive self-esteem (adjusted R 2 ).
Adaptive Social Integration
Individuals who reported greater affectionate support, higher uncertainty towards their child's health and less uncertainty about their social support were found to have greater adaptive social integration. In this analysis 33% (adjusted R 2 ) of the variation in social integration scores could be accounted for by these three variables (Table 4) . e Parents of children with Rett syndome (Lamb et al. 2016 ); e Mothers of children with cerebral palsy (Manuel et al. 2003) 
Adaptive Spiritual Wellbeing
In the final model, uncertainty towards one's family and respondent's relationship status explained 13% (adjusted R 2 ) of the variance in spiritual wellbeing (Table 5 ). Greater familial uncertainty was significantly associated with decreased spiritual wellbeing. However, in this model relationship status was not statistically significant (p = 0.074).
Qualitative Analysis
Fifty-nine participants provided responses to the open ended questions regarding their experiences raising a child with an undiagnosed medical condition. Four themes emerged from the analysis, specifically: need for support, self-care, communicating with others, and experience with healthcare professionals.
Support need included areas where participants felt additional support was required in the areas of education, emotional, financial, respite, social services and specific support groups. Participants described feeling a Bloss of support^due to not having a diagnosis for their child. As one mother stated:
BIf you cannot answer the question what is the diagnosis then people/government agencies switch off… you must fit in a box to gain support^. Some parents advocated for the need for a care coordinator to assist them navigate the system, with some participants describing support services as a Bmaze^. A care coordinator was seen as someone who would relieve parents of some of the uncertainty they felt about the services they were eligible to access due to not having a diagnosis for their child's medical condition. As one parent described:
BIf you don't know what's wrong, how do you know what assistance your missing?Ŝ elf-care related to the various strategies parents used to cope and adapt to their child's undiagnosed medical condition. 
Importance diagnosis (important vs not important)
Only variables with p < 0.2 are shown; statistically significant associations (p < 0.05) are in bold
Participants detailed a range of strategies included: positive thinking, acknowledging when they need help, and learning ways to advocate for their child. For example:
BWhen people around you believe there is not a problem, and you know there is, you tend to stop looking for support and just get in and support the child by yourself. Choose the important battles to get the essential services the child needs and try to fill the gaps for her yourselfÔ ne parent described the importance of hope when raising a child disability. However, for this participant the absence of a diagnosis for their child's medical condition impacted their ability to feel hopeful and brought uncertainties about the future:
BWhen you don't have a diagnosis, you don't have a pathway towards resolution or support. When you don't have the pathway, you are left floundering. If you have support and a way forward, you have hope. Without a diagnosis or clear treatment plan, there is a real lack of hope that things will be okay. It's hard to visualize a good outcome when everyone around you, including professionals, are unable to point you in the right direction. Lack of funding is also a huge barrier to accessing services -no diagnosis means no funding.^C ommunicating with others included not knowing how describe their child's medical condition and experience with family and friends. Some parents described family and friends refusing to believe their child's health needs as they did not have a diagnosis to which describe their child's medical condition, for example:
BThe most difficult thing is getting others to believe you. When there is no diagnosis, people assume there is no problem and that the parent must be neurotic or incompetent^.
When describing their interactions with health care professionals', parents often described negative experiences such lack of empathy and support:
BPediatricians and gp's just don't care^.
This often resulted in parents feeling as though their concerns were dismissed or taken seriously. Parents also felt that not enough being done to diagnose their child and became frustrated by a need to constantly advocate for their child with often limited support.
BI don't think anyone has tried very hard to diagnose my son's condition. I think social services prefer it that way, if he was diagnosed with a physical disability we would be able to claim more support, likewise if he was diagnosed with ASD^(autism spectrum disorder).
Furthermore, parents expressed frustrations over the lack of knowledge by health care professionals regarding their child's medical needs, as one parent described:
BProfessionals quite often don't seem to even understand the basic issues with your child and seem reluctant to read their notes which is frustrating when your child is medically complex and you do not have an umbrella term to roughly explain their condition overallD iscussion Adaptation to a health condition refers to the process of coming to terms with the implications of the health threat and the observable outcomes of that process (Biesecker and Erby 2008; Lazarus and Folkman 1984) . This study measured variables identified from the literature likely to affect the adaptive process among parents of children with an undiagnosed medical condition. When compared to other parents of children with undiagnosed medical conditions (Madeo, A. C., Bernhardt, B. A., & Biesecker, B. (Unpublished Manuscript) . Parental Adaptation Only variables with p < 0.2 in the bivariate analysis were included in the model. Table includes all predictor variables that remained in the model after backwards step elimination. B unstandardized regression coefficient, CI 95% confidence interval to an Undiagnosed Medical Condition in their Child) and parents of children with a diagnosed intellectual and/or physical disability (Lamb et al. 2016; Peay et al. 2016; Truitt et al. 2012) , parents in this population had significantly lower adaptation scores. Similarly, parents in this population had significantly lower hope, perceived social support and coping efficacy when compared to parents of children with a diagnosed medical condition (Lamb et al. 2016; Manuel et al. 2003; Peay et al. 2016; Truitt et al. 2012 ).
In the multivariate analysis, uncertainty regarding one's social support, family, and child's health were significantly associated with specific domains of adaptation, however, not all relationships were in the direction hypothesized. In contrast to our prediction, parents who perceived greater uncertainty towards their child's medical condition had greater adaptive social integration. This is similar to a finding from (Madeo, A. C., Bernhardt, B. A., & Biesecker, B. (Unpublished Manuscript) . Parental Adaptation to an Undiagnosed Medical Condition in their Child), who identified strengthening of parental relationships with friends and family in the face of perceived uncertainty about their child's health. In line with our hypothesis, parents with greater perceptions of uncertainty related to availability of social support had poorer adaptive self-esteem and social integration. Finally, parents with higher perceptions of uncertainty about their family had poorer adaptive spiritual wellbeing. These findings demonstrate the importance of genetic counselors identifying sources of uncertainty for parents and developing strategies to reduce their uncertainty and improve adaptation. For example, genetic counselors can provide parents with information regarding support services available to parents and explore family relationships in order to identify family members who may be able to provide additional support.
Contrary to our hypothesis, neither total hope scores, nor its domains were associated with adaptation in the multivariate analysis. This finding is inconsistent with those from Truitt et al. (2012) who identified a positive association between hope and adaptation among parents of children with Down syndrome. It may be that our relatively small sample size resulted in insufficient power to detect a relationship. It is important to note that an association between uncertainty and hope was identified in this study, thus it may also be possible that in this population hope is associated with uncertainty, but related to different outcomes such as life satisfaction and well-being (Folkman and Greer 2000; Lloyd and Hastings 2009) . Future research should aim to include a larger sample size and investigate alternative outcomes.
Establishing support systems and re-engaging in social encounters has been shown to be an important part of successful adaptation to a child's chronic illness (Canam 1993; Taylor 1983) . In the multivariate analysis, adaptive social integration was associated with one domain of social support, Baffectionate^. This was a positive association indicating that as parents receive more affection, they experience greater confidence in their ability to successfully re-integrate into the lives of family and friends.
Affectionate support is defined as expressions of love and affection, including behavioral manifestations of love such as hugging someone (Sherbourne and Stewart 1991) . Affectionate support has been widely reported to improve a number of psychological outcomes such adaptation, quality of life and stress response (Floyd et al. 2010; Han et al. 2014; Leung et al. 2014) . Overall our findings suggest that genetic counsellors can facilitate the adaptive process in parents of children without a diagnosis, by urging parents to identify sources of love and affection. For example, a genetic counsellor can ask parents to identify those in their lives who they feel comfortable drawing affection from such as hugging, or someone who makes them feel loved and supported.
In this study parents with greater coping efficacy were found to have increased positive stress response and self-esteem. It is important to note that coping-efficacy and self-esteem are related but distinct concepts. Coping efficacy refers to ones perceived capability to achieve goals, while self-esteem is defined as ones overall perceptions of self-worth and value (Bandura 1997; Folkman 1984; Folkman and Greer 2000; Taylor 1983 ). This finding suggests that genetic counsellors should explore the coping efficacy beliefs of parents raising a child with an undiagnosed medical condition. For example genetic counsellors could invite parents to explore times in which they successfully coped with a challenging situation (mastery experiences) and provide positive reinforcements that parents have the abilities to achieve their goals related to their child's condition (verbal persuasions) (Bandura (Bandura 1997) . Additionally, there are numerous studies that describe interventions and strategies to improve one's feeling of coping efficacy including Chesney et al. (2003) , Folkman and Greer (2000) , and Sofronoff and Farbotko (2002) whose one day workshop has been shown to increase coping efficacy beliefs among parents of children with Asperger's syndrome.
In this study participants overwhelmingly rated the receipt of a diagnosis for their child as important or most important. Previous qualitative studies have reported that parents desire to find a diagnosis lessened over time as parents grew to accept their child's condition and refocused their attention on daily activates (Lewis et al. 2010; Rosenthal et al. 2001) . Measures in this study do not allow for further exploration to determine whether the desire to receive a diagnosis is associated with length of time without a diagnosis. Additionally, reasons for wanting a diagnosis were not directly explored in this study; however, some parents provided insight into this in their responses to the open ended questions. Parents in this study described a diagnosis as a label which allowed them to explain their child's problems to other. A label was seen as a way to establish proof that their child did suffer from a medical condition, and hence validated the needs of both the parent and child. Furthermore, parents in this study described a diagnosis as a way to gain clarity over treatment and care for their child. In addition, parents felt uncertain about which services they were eligible to access and believed the absence of a diagnosis hindered their ability to make informed treatment decisions. These findings correlate to previously published studies including those of Rosenthal et al. (2001) , Lewis et al. (2010) and Makela et al. (2009) .
One of the many roles of genetic counsellors is to assist their patients' access appropriate services and support. Findings from this study have highlighted the areas where parents believed additional support was required, many of which have been previously described in the literature including educational, emotional, financial, respite, social services and specific support groups (Lewis et al. 2010; Madeo et al. 2012; Makela et al. 2009; Rosenthal et al. 2001) . In this study, parents also expressed frustration navigating the disability, healthcare and educational systems, and advocated for the addition of a counsellor or care coordinator to assist them navigate these systems. Previous research from the UK has highlighted the importance of care coordinators for parents of children with disabilities and chronic illnesses (Lewis et al. 2010 ). This study found that parents who had access to professional support had a less traumatic experience accessing services than those who did not.
Dissatisfaction with healthcare professionals was widely expressed by many parents in this study, including poor communication, lack of adequate support, dismissal of parental concerns, and lack of knowledge. Parents felt a responsibility in advocating for their child and managing their treatment needs, and therefore wanted to be acknowledged as an authority on their child's health. Additionally, some parents did not believe healthcare providers were making sufficient effort to diagnose their child. These negative experiences resulted in some parents feeling frustrated and placed mistrust in the healthcare professionals. Graungaard and Skov (2007) described the importance of a positive relationship between parents and health care professionals during the diagnostic process. In their study, Graungaard and Skov (2007) found that parents who felt healthcare professionals displayed empathy and were able to co-operate in the diagnostic process, were more satisfied with the information provided, even if the diagnosis was more serious. Findings from this study further highlight the importance for health care professionals to display empathy and utilize effective communication strategies when dealing with parents of children with chronic illnesses and disabilities. It is important for healthcare professionals to be attuned to the needs of the parents and ensure they support their patients, even when a diagnosis is not available.
Limitations
This study was limited by the small sample size and sociodemographic variability, which restricted our ability to explore the association between adaptation and variables measured. It was also not possible to calculate an accurate response rate as the total number of individuals who had access to the web link but chose not to participate is not known.
Participants in this study were self-selecting and therefore may not be a true reflection of all parents in this population. In addition, recruitment occurred through support groups and parenting forums related to issues associated with raising a child with a disability or chronic illness, which could have introduced biases in the sample population. Parents who do not belong to such support groups or are not actively seeking a diagnosis may have different insight into the issues presented.
Additionally, the majority of parents with undiagnosed children described them as being affected with both intellectual and physical disability, leaving no opportunity for statistical comparisons between types of conditions and adaptation scores. It is well known that parental needs vary according to their child's medical condition. For example, it is possible that for parents whose children are affected more severely or affected by progressive symptoms adaptation may be lower, but also cyclical. Future studies should assess how a child's medical needs affect parental adaptation in the undiagnosed disease population.
Practice Implications
It is important for genetic counsellors to understand factors that influence parents' adaptive process as this will enhance their ability to support their clients and implement interventions to facilitate coping and ultimately, adaptation. The results of this study indicate that different appraisals are associated with specific domains of adaptation. Thus, interventions should include an assessment of different domains of adaptation and identify strategies to improve that adaptive domain. For example, parents with lower adaptive self-esteem would benefit from strategies to improve their coping efficacy beliefs and identify sources of support. Additionally, genetic counsellor could assist parents' with lower adaptive social integration by identifying sources of affectionate support, exploring uncertainties towards the health of their child, and facilitating access to additional support. Genetic counselors can further support their patients by assisting them to navigate support services and where possible, advocating for parents and their child to ensure the appropriate services are accessed based on needs, rather than diagnosis. In doing so, it is hoped that genetic counselors will assists the parental adaptive process.
Research Recommendations
More thought needs to be given regarding the relationship between independent variables and domains of adaptation, perhaps through longitudinal studies and with a larger sample size. Future studies could consider utilizing additional sources of recruitment, in particular genetic healthcare services. Studies could also explore the relationship between uncertainty and hope, and the role of additional outcomes such as quality of life. It would also be worthwhile confirming whether the value of a diagnosis remains high in other populations of parents of children without a medical diagnosis, and whether this is related to the length of time without a diagnosis.
